Lysozyme adsorption onto a cation-exchanger: mechanism of interaction study based on the analysis of retention chromatographic data.
In this study, based on the analysis of retention chromatographic data, we examined the adsorption of lysozyme onto carboxymethyl cellulose. Lysozyme retention data was collected at pH 5 and pH 8. The sodium chloride (NaCl) concentration in the mobile phase ranged from 300mM to 500mM and the temperature for this study varied from 288K to 308K. The retention measurements generated from these experimental conditions were analyzed with the Van't Hoff method, the preferential interaction model and the stoichiometric displacement model. Endothermic heats-of-adsorption and increases in entropy were observed under certain experimental conditions. These data suggest the presence of entropic driving forces such as the release of water and/or possibly structural changes in lysozyme molecules adsorbed to the surface of carboxymethyl cellulose. The modest observed exergonic adsorption ΔG° and the preferential interaction analysis corroborate the presence of water-release for this study. Additional analysis with the stoichiometric displacement model method revealed negligible changes in the structure of lysozyme molecules in contact with the surface of carboxymethyl cellulose.